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ABSTRACT | - | o

A tab1§ is presénged to facilitate the
calculation of the Faxén approximation to
the concentration and concentration gradient;
The'tablé ig acéurate to within one figure
in the last place, and can be used both |
for no sediméntation-dependence.on concentration

and for the dependgnce‘§_=‘go(l - ko).
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equation has proved to be of considerable utility in
‘experiments with the ultracentrifuge, [17. It has

' recently been shown that the Faxén solution to the

. nonlinear Lamm equation which arises when the sedimentation

' faci1itate the calculation of concentration and ;

The Faxen approximation to the solution of the Lamm

the analysis of data from velocity sedimentation

coeff1c1ent S is related to concentratlon <€ by s=s, (1-kc)
can be written in terms of the Faxen solution for E;O,FZTQ
Because of this wide range of applicability of the Faxén

solution, it is appropriate to present a table to

concentration gradients in that approximation. The

best known of earlier, equivalent tables, are those

++ - of Opler and Hiester,r3]. Thelr tabulatlon gives very

few values of the relevant functlon in the range of »

'of.lnterest for‘ultracentrifuge work. ' A thorough analysis’
| of mathematzcal properties of the func£1on arising

-from the Faxen solution has been'publlshed by Goldsteln,r4].
' Other appllcatlons of the tabulated functlon are to be

.. found in the theory of,noise{r5]}‘and in the theory of

ion exchange columns,(67.

Let us summarize the relevant facts on the Faxén

' o solution. It is aésumed‘thétnfhetconcentration in the




ultracentrifuge is c(r,t), where r is the radius and t

j‘the time, Qith‘g(g,O)fgoﬁ a constant. Let x, denote
radial distance to the meniscus, w‘the frequency of
revolution, D the diffusi§n goefficignt. The Paxén
'solution is mqstféonveniently written in terms of the

new variables:

i ' s _ 2 a2
" g=c/cqy. x—(r/ro) , T=2W sot

2 -T -T :
= = we, 2 - =
o=ke, e=2/(s Ur %), z=2fxe |, (=l-e” )

When k=0, or equivalently, when'q=0, the Faxén

expressxon for ¢g(z,{) is. | P

%otz C)'“—f ce “_“‘ 1 (zex) | ,'

When g>o0 we have

=% e.,(z’,i‘)Ae° [' el .(3)'
W TEoT T s e.9) ¢ el —raed |

=08

where

*=z(1-“t)bl. ‘C*#g(l~a§)-; ". : . (4

PP

.+ Hence 0,(2,¢) can be represented in terms of 0o (z,¢) .
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" that Y(y,n) lies in the range (.005,..995).

In the following pages we tabulate values of the

,'functions

Gt
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accurate to at least four places with a possible error

of 1 in the last place. The intervals of tabulation in

N are 7=10"° (10™%) 1075 (107°) 1074 (104) 1073. For

“‘each'value of 1M we,choose;ffom,28 to 80 steps in y sof

+

The solutions for concentration and concentration

" gradients in terms of the tabulatedwfunctions are

(\ “s) %e%)

Eu(}bé);
20,28 _
A )

__ for a=0, and

(s

(6)

(_7)

(8)
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for 0>0 where

F=1+ —'G_I)_’e (l‘ tﬁ)e"%[“-'rﬁ%} — —‘J—e(i ) (10)
3 ) . -x %y,

= The integrals were evaluated using '‘Simpson's rule.

The interval of integration h was varied from 2x10—5;to

Al

10 for different values of y and 1, so as always to

meet the requirements of accuracy. The integration was

stopped when the integrand was less than 10‘25; As a

check on our accuracy, the integration was performed
twice; once over the interval (2, ®) and once over the
interval (0,2) with the appropriate integrals derived

from the formulas
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Since the argument of the Bessel functions was

‘always greater than 1200, the asymptotic expansions

X 2
IO(X) ~ e [1, 1 3

Ti(ex) T 21 (8x)

2 2 '
3 5 + ...]

2 ¥ 31 (ex)3
2 . f
- 3;5.7 b ooo]
2 3:(8x)

were used to evaluate these Bessel functions.

All the calculations are accurate to within one

figure in the fifth place.

available from the auﬁhors,

. for the range .001 <1< .01.
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